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load being increased so as to maintain equilibrium—a form of balance-occasionally useful—-the sensibility is increased.
£.v. II. Find the position of equilibrium of a rod AM resting on a smooth hori/ontal rail D, its lower end pressing against a smooth vertical wall AC parallel to the rail.
The figure represents a vertical section throvigh the* rod, which must evidently be in a plane perpendicular to the wall and rail.
The only forces acting are three, A' the pressure of the -wall on the rod, horizontal; .$' that of the rail on the rod, perpendicular to the rod; IV the weight of the rod, acting vertically downwards at its centre of gravity.
If the half-length of the rod be <z, and the distance of the rail from the wall /', these are given —and all that is wanted to fix the position of equilibrium, is .the.angle the rod makes with.the wall.
Call CAJ3t 0.   Then we see at once' that AD =
Resolving horizontally       R - S cos 0 = o, vertically                           W— «$ sin 6 - o.
Taking momenta about A,
S.AD or             Sl>-
sn
<*)
(3)
As there are only three unknown quantities,./?, S, and 0, these three equations contain the complete solution of the problem.    By (2)
i   /    \                                                                                                                                                 *     v  /
and (3)
sin"0 = -", which gives 0.
sintf'
Hence by (2)                        -5 =
and by (i)                   £=• »Scos
Ex. III. As an additional example, suppose the wall and rail to be rough, and /x. to be the co-efficient of statical friction for both. If the rod be placed in the position of equilibrium just investigated for the case of no friction, none will be called into play, for there will be no tendency to motion to be overcome. If the end A be brought lower and lower, more and more friction will be called into play to over-•come the tendency of the rod to fall between the wall and the rail, until we come to a limiting position in which motion is about toery opposite of those required for sensibility. Hence all we can do is to effect a judicious compromise; but the less the mass of the beam, the better will the balance be, 'in both respects. The general equation, above written, shows that if the length, and>nfinitely smalt disturbance, and in the subsequent solution of the equations to which the translation into dynamics leads ^us.  We will not, therefore, stop to discuss any of these questions; but will take a few examples of no very great difficulty,, before for a time quitting this part of the subject.   The principles already developed will be of constant use to us in the remainder of the work, which will furnish us with ever-recurring opportunities of exemplifying their use and mode of appli--cation.
